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Integrated circuit package, e.g. ball 9 rid array package for die-up 
and die-down orientations, comprises first substrate surface attached to 
first surface of stiffener, and second substrate surface attached to 
second surface of stiffener 

Patent Assignee: BROADCOM CORP (BROA-N) 

Inventor: CHAUDHRY I; KHAN R R ; ZHAO S Z 

Number of Countries: 001 Number of Patents: 001 

Patent Family: 
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Abstract (Basic) : US 20040113284 Al 

NOVELTY - An integrated circuit (IC) package comprises first 
substrate (104) ; second substrate (502) ; and stiffener (112) . 

A surface of the first substrate is attached to a first surface of 
the stiffener, and a surface of the second substrate is attached to a 
second surface of the stiffener. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

(a) a method of assembling a ball grid array ( BGA ) package 
(402, 500) comprising attaching a surface of a first substrate to a 
first surface of a stiffener; and attaching a surface of a second 
substrate to a second surface of the stiffener; and 

(b) a method of making IC packages comprising forming a stiffener 
strip that includes stiffeners; forming a first substrate strip that 
includes first substrates; forming a second substrate strip that 
includes second substrates; laminating the first substrate strip to a 
first surface of the stiffener strip; and laminating the second 
substrate strip to a second surface of the stiffener strip, where a 
substrate/stiff ener/substrate strip combination is created. 

USE - The IC package, e.g. BGA package is used for die -up and 
die-down orientations. 

ADVANTAGE - The IC package has improved heat - spreading 
capabilities while providing greater routing capacity and higher levels 
of IC electrical performance. 

DESCRIPTION OF DRAWING (S) - The, figure shows a, cross-sectional view 
of a BGA package. 

Package (100) 

Die (102) 

Substrate (104, 502) 
Stiffener (112) 

Thermal connector (404) 

BGA package (500) 
pp; 52 DwgNo 5/21 
Technology Focus : 



TECHNOLOGY FOCUS - ELECTRONICS - Preferred Component: A second 
surface of the second substrate has a central region that allows the 
attachment The second substrate has a centrally located opening 
configured to allow an IC die (102) to attach to the second surface of 
the stiff ener through the centrally located opening. The package 
further comprises a conductive material in the via. It further 
comprises a thermal connector (404) that has a first surface coupled 
to the first surface of the stiffener through the centrally located 
opening. It further comprises a solder ball attached to each of the 
solder ball pads. It further comprises an IC die attached to the second 
surface of the second substrate in the central region; and an 
electronic device attached to the second surface of the second 
substrate. A second surface of the thermal connector is configured to 
be coupled to a printed circuit board. A solder or silver-filled epoxy 
is used to couple the first surface of the thermal connector to the 
first surface of the stiffener. 
Title Terms: INTEGRATE; CIRCUIT; PACKAGE; BALL; GRID; ARRAY; PACKAGE; DIE; 
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Ball grid array package for printed circuit board, has solder balls 

attached to bottom of tape substrate mounted with stiffener, integrated 

circuit die and heat spreader , sequentially 
Patent Assignee: KHAN R R (KHAN- I) ; ZHAO S Z (ZHAO-I) 
Inventor: KHAN R R ; ZHAO S Z 

Number of Countries: 001 Number of Patents: 001 
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Abstract (Basic) : US 20020185722 Al 

NOVELTY - A tape substrate (104) is mounted with the stiffener, 
integrated circuit (IC) die (102) and heat spreader , sequentially. 
Several solder balls (106) are attached to the bottom of the substrate. 

DETAILED DESCRIPTION - The heat spreader dissipates heat 
generated by IC die attached through silver filled epoxy (116) . The 
heat spreader contact area of die, is greater than that of heat 
spreader . The heat spreader has a surface which forms specific 
exposed surface of the package. An INDEPENDENT CLAIM is also included 
for assembling method of ball grid array ( BGA ) package which 
involves reducing thermal stress at interface of IC die and stiffener 
surface, during operation of die. 

USE - For printer circuit board. 

ADVANTAGE - Improves IC electrical performance and heat 
spreading capabilities of the package. 

DESCRIPTION OF DRAWING (S) - The figure shows a sectional view of 
the BGA package. 
IC die (102) 
substrate (104) 
solder balls (106) 

BGA package (110) 
stiffener (112) 
openings (114 ) 
silver filled epoxy (116) 
pp; 3 7 DwgNo IB/21 
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Ball - grid array package for high-speed application specific 

integrated circuit, has heat spreader mounted on integrated circuit 

die, dissipates heat generated by die 
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Abstract (Basic) : US 20020185720 Al 

NOVELTY - A tape/organic substrate (104) has stiff ener (112) on 
which an integrated circuit (IC) die (102) is mounted by silver filled 
epoxy (116) . A heat spreader (402) mounted on die center dissipates 
heat generated by die. Several solder balls (106) connected to ground 
potential, are attached to substrate lower surface and to stiff ener 
through a conductive material filled via extending through substrate. 

DETAILED DESCRIPTION - The wire bonds (108) provided corresponding 
to bond pads (118) formed on IC die, couples bond pad to stiff ener 
lower surface into which an opening (114) is extending from upper 
surface. Another wire bond couples another bond pad to metal layer by 
extending through the stiffener openings so as to connect to substrate 
via. The substrate has window opening which exposes portion of 
stiffener lower surface which is configured to be coupled with printed 
circuit board (PCB) such that the PCB is coupled to heat spreader 
whose upper surface is plated with solder. The stiffener has a 
centrally- located cavity which protrudes through window opening and 
which is plated with solder such that the stiffener is surface mounted 
to soldering pad of PCB. A metal ring is attached to stiffener upper 
surface to which ground pad of IC die is coupled by ground wire bond, 
so as to dissipate heat from stiffener. A stud bridges stiffener 
across wire bond opening extending through stiffener. A plated 
die-attach pad centered on the substrate, is configured to mount the IC 
die. An INDEPENDENT CLAIM is also included for ball grid array 
package assembling method. 

USE - Ball grid array ( BGA ) package e.g. ceramic BGA 
package, plastic BGA (PBGA) package, flex BGA package, die -up and 
die-down BGA packages, for high speed application specific integrated 
circuits (ASIC) . 

ADVANTAGE - By providing the heat spreader , the heat 
spreading and dissipating capabilities are improved. 

DESCRIPTION OF DRAWING (S) - The figure shows a cross-sectional view 
of die-up flex BGA package. 

IC die (102) 

tape/organic substrate (104) 
solder balls (106) 
wire bonds (108) 
stiffener (112) 
epoxy (116 ,404) 
stiffener openings (114) 
bond pads (118) 
contact points (120) 

heat spreader (402 ) 
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Die -up flex ball grid array package has heat spreader mounted on 

integrated circuit die that is mounted on stiffener 
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Abstract (Basic) : US 20020190362 Al 

NOVELTY - A heat spreader (4 02) is mounted on an integrated 
circuit (IC) die (102) that is mounted on a stiffener (112) . 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for ball 
grid array package assembling method. 

USE - Ball grid array package with heat spreader . 

ADVANTAGE - The thermal stress and heat at the IC die or 
stiffener interface is released or altered with introduction of the 
heat spreader on the top surface of the IC die so packages with 
improved electrical and thermal characteristics are obtained and also 
packaging of large sized dies with high input and output counts using 
ball grid array ( BGA ) technology is enabled. 

DESCRIPTION OF DRAWING (S) - The figure illustrates a cross - section 
of the die-up flex BGA package. 

Integrated circuit die (102) 

Stiffener (112) 
Heat spreader (402) 

pp; 37 DwgNo 4/21 

Title Terms: DIE; UP; FLEX; BALL; GRID; ARRAY; PACKAGE; HEAT ; SPREAD ; 

MOUNT; INTEGRATE; CIRCUIT; DIE; MOUNT; STIFFEN 
Derwent Class: A85; L03; Ull; V04 
International Patent Class (Main) : H01L-023/02 
File Segment: CPI; EPI 



Manual Codes (CPI/A-N) : A12-E07C; L04-C25; L04-F02 

Manual Codes (EPI/S-X) : U11-D01A3; U11-D01A5; U11-D01C6; U11-D02B1; 

U11-E02A1; V04-Q02A 
Polymer Indexing (PS) : 

<01> 

*001* 2004; P0464-R D01 D22 D42 F47 

*002* 2004; ND01; Q9999 Q6644-R; Q9999 Q7476 Q7330; K9483-R; K9449 
*003* 2004; Ag IB Tr; A999 A237 



13/9/5 (Item 5 from file: 350) 

DIALOG (R) File 350:Derwent WPIX 
(c) 2004 Thomson Derwent . All rts . reserv. 

015922225 **Image available** 
WPI Acc No: 2004-080065/200408 

Related WPI Acc No: 2002-635363; 2002-635365; 2003-420004; 2003-620193; 

2003-678809; 2003-678811; 2003-678812; 2003-720751; 2004-080035; 

2 004-0 8003 8 ; 2 004-0 80066; 2 004-256081; 2 0 04-256082 
XRAM ACC No: C04-032727 
XRPX ACC No: N04-063958 
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Patent Assignee: KHAN R R (KHAN- I) ; ZHAO S Z (ZHAO-I) 
Inventor: KHAN R R ; ZHAO S Z 

Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 20020190361 Al 20021219 US 2000742366 A 20001222 200408 B 

US 2002200255 A 20020723 

Priority Applications (No Type Date): US 2000742366 A 20001222; US 

2002200255 A 20020723 
Patent Details : 

Patent No Kind Lan Pg Main IPC Filing Notes 

US 20020190361 Al 37 H01L-023/02 Div ex application US 2000742366 

Abstract (Basic) : US 20020190361 Al 

NOVELTY - An integrated circuit die (102) is arranged on an upper 
surface of a stiff ener (112) which is mounted on the upper surface of a 
tape substrate (104) . A heat spreader (402) is mounted on the 
surface of the integrated circuit (IC) die. The solder balls (106) are 
attached to the lower surface of the substrate 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for ball 
grid array package assembly. 

USE - Used in field of integrated circuit (IC) device packaging 
technology e.g. for IC dies using printed circuit board. 

ADVANTAGE - Thermal stress at the interface. of the IC die and 
stiffener can be substantially released or altered by heat spreader 
and the deformation caused by thermal stress in the stiffener and 
substrate can also be reduced. 

DESCRIPTION OF DRAWING (S) - The figure shows a cross-section of the 
die up flexible ball grid array package. 

Integrated circuit die (102) 

Tape substrate (104) 

Solder ball (106) 

Stiffener (112) 
Heat spreader (402) 

pp; 37 DwgNo 4/21 
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Abstract (Basic) : US 20020185750 Al 

NOVELTY - An electrically and thermally enhanced die-up tape 
substrate ball grid array ( BGA ) package and die-up plastic 
substrate BGA package. 

DETAILED DESCRIPTION - A BGA package comprises: 

(i) a substrate that has a first and second surface; 

(ii) a stiffener that has a first and second surface joined to 
substrate; 

(iii) an IC die mounted on first stiffener surface; 

(iv) a heat sink mounted on second IC surface; 

(v) a number of solder balls joined to second substrate surface. 
The package comprises silver-filled epoxy. 

USE - An electrically and thermally enhanced die -up tape 
substrate ball grid array ( BGA ) package and die-up plastic 
substrate BGA package. 

ADVANTAGE - Assembly has reduced thermal stress between 



components with different thermal co-efficients due to heat 
dissipation . 

DESCRIPTION OF DRAWING (S) - Drawing shows conventional flex BGA 
package . 

(100) Flex BGA package; 

(102) IC die; 

(104) tape substrate; 

(106) solder balls; 

(10 8) wire bonds; 

(116) epoxy ; 

(118) bond pads; 

(120) contact points. 
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Abstract (Basic) : US 20020185734 Al 

NOVELTY - BGA package comprises: a substrate (104) with first 



second surfaces; a stiffener (112); an IC die (102) with a first 
surface mounted to the stiffener surface; a heat spreader mounted 
to the die; and solder balls (106) attached to the second substrate 
surface . 

DETAILED DESCRIPTION - AN INDEPENDENT CLAIM is also included for: a 
method of assembling a ball grid array package, which comprises: 
providing a tape substrate (104) with the two surfaces; attaching the 
first surface of the stiffener (112) to the first substrate surface; 
mounting an IC die (102) to the second stiffener surface; mounting a 
heat spreader to the IC die; and attaching a number of solder balls 
to the second substrate surface. 

USE - For substrate stiffening and heat spreading techniques in 
BGA packages . 

ADVANTAGE - High levels of IC electrical performance are attained. 

DESCRIPTION OF DRAWING (S) - The figure shows a cross - sectional view 
of a BGA package, with the heat spreader internal to the package. 

IC die (102) 

substrate (104) 

solder balls (106) 

stiffener (112) 

bond pads on IC die (118) 

contact points on substrate (120) 
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Abstract (Basic) : US 20030179556 .Al 

NOVELTY - A ball grid array ( BGA ) package comprises two 
substrates (104, 502), and a stiffener (112). A surface of the first 
substrate is attached to a first surface of the stiffener, and a 
surface of the second substrate is attached to a second surface of the 
stiffener . 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
assembling a BGA package. 

USE - Used for high-speed ICs . 

ADVANTAGE - The BGA packages have improved heat spreading 

capabilities, greater routing capacity and higher levels of IC 
electrical performance. 

DESCRIPTION OF DRAWING (S) - The figure shows a cross-sectional view 
of a BGA package . 

IC die (102) 

Solder ball (106, 304) 

Wire bond (108, 306, 806) 

Via (302, 816) 
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TECHNOLOGY FOCUS - ELECTRONICS - Preferred Component: A second 
surface of the second substrate has a central region that allows the 
attachment of an integrated circuit (IC) die (102) . The second 
substrate has a centrally located opening to allow an IC die to attach 
to the second surface of the stiffener through the centrally located 
opening. The second surface of the stiffener is plated with a centrally 
located metal die-attach pad for attachment of the IC die. The first 
substrate includes via(s) (302, 816) through the first substrate. The 
first substrate has a second surface including solder ball (106, 304) 
pads. A conductive material in via(s) is provided. The package further 
comprises a thermal connector that has a first surface coupled to the 
first surface of the stiffener through the centrally located opening, 
where a second surface of the thermal connector is coupled to a 
printed circuit board. The second substrate has opening (s) that exposes 
a portion of the second surface of the stiffener. The second substrate 
has an edge formed to expose a portion of the second surface of the 
stiffener. Wire bond(s) (108, 306, 806) that couples the IC die to a 
second surface of the second substrate is provided. A resistor, a 
capacitor, an inductor, or a second IC die is mounted to a second 
surface of the second substrate. 

POLYMERS - Preferred Component: A solder or silver- filled epoxy is 
used to couple the first surface of the thermal connector to the 
first surface of the stiffener. 
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Abstract (Basic) : US 20030146503 Al 

NOVELTY - Several openings (114a, 114c) having recessed step regions 
(606a, 606c) at edge portions , are provided to the planar top surface 
(602) of the stiffener (600) . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(1) ball grid array package; and 

(2) assembling method of ball grid array package. 
USE - Stiffener in ball grid array package (claimed) . 
ADVANTAGE - The recesses step region in the opening of the 

stiffener, reduces wire bond contact risk during integrated circuit die 
encapsulation process such as stamping, etching, machining and molding. 
Improves heat spreading mechanical and electrical properties. 

DESCRIPTION OF DRAWING (S) - The figure shows the ball grid 
array package with stiffener. 

openings (114a, 114c) 

stiffener (600) 

planar top surface (602) 

planar bottom surface (604) 

recesses step portions (606a, 606c) 
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Abstract (Basic) : EP 1333490 A2 

NOVELTY - The method involves mounting an integrated circuit (IC) 
die (102) in a centrally located cavity of a planar top surface of a 
stiffener (112) and attaching the bottom surface of the stiffener to 
the top surface of a substrate (104) . A wire bond (108) from a bond pad 
(118) of the IC die is connected to a contact pad (120) on the 
substrate through a yore opening (114) in the stiffener. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(1) stiffener for stiffening a substrate in ball grid array 
package; 

(2) ball grid array package; and 

(3) stiffener forming method. 

USE - For assembling IC package e.g. ball grid array ( BGA ) 
package (claimed) . 

ADVANTAGE - Improves electrical performance and heat spreading 
property of the BGA package. Facilitates attachment of electronic 
devices to the bottom surface of the BGA package . 

DESCRIPTION OF DRAWING (S) - The figure shows a cross - sectional view 
of the die-up flex BGA package. 

IC die (102) 

substrate (104) 

wire bond (108) 

stiffener (112) 

opening (114) 

bond pad (118) 



contact pad (120) 
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Abstract (Basic) : US 20030057550 Al 

NOVELTY - The bonding agent (112) is applied onto the surface of a 
substrate (104) for an area lower than that of the substrate area. The 
circuit board is attached to the heat spreader (402) maintained in 
contact with the bonding agent. The integrated circuit die mounted on 
the stiff ener is enclosed by the epoxy resin. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
assembling method of ball grid array package. 

USE - Ball grid array ( BGA ) package e.g. plastic/ceramic/tape 
BGA package for application specific integrated circuits (ASIC) and 
microprocessors . 

ADVANTAGE - Releases thermal stress generated across die due to 
formation of die over heat spreader , thereby the damage of circuit 



components is eliminated . 

DESCRIPTION OF DRAWING (S) - The figure illustrates a cross 
sectional view of a die-up flex BGA package with heat spreader . 
substrate (104) 
bonding agent (112) 

heat spreader (402 ) 
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Abstract (Basic) : US 20020109226 Al 

NOVELTY - A ball grid array package comprises a stiffener/ heat 



spreader , a substrate with a central window-shaped aperture 
extending through the substrate, an integrated circuit die mounted to 
accessible portion of the stiffener/ heat spreader , and a drop-in 
heat spreader having a surface mounted to the second IC die surface. 

DETAILED DESCRIPTION - A ball grid array package comprises a 
stiffener/ heat spreader , a substrate (104) having a central 
window-shaped aperture (112) extending through the substrate from its 
first surface to second surface, an integrated circuit (IC) die (102) 
mounted to an accessible portion of the stiffener/ heat spreader , 
and a drop -in heat spreader having a surface mounted to the second 
IC die surface. The first substrate surface is attached to a surface of 
the stiffener (110)/ heat spreader . A portion of the stiffener/ heat 

spreader is accessible through the central window-shaped aperture. 
INDEPENDENT CLAIMS are included for the following: 

(a) a method of assembling a ball grid array package; and 

(b) a system for assembling a ball grid array package. 
USE - To package and interface an integrated circuit die 

(preferably high speed ICs) with a printed circuit board. 

ADVANTAGE - The invention has improved heat spreading 
capabilities and reduces thermal stress during the assembly 
processes, thus improving packaging yields. It also has an improved 
mechanical, thermal , and electrical performance. 

DESCRIPTION OF DRAWING (S) - The figure shows a cross-sectional view 
of a ball grid array package. 

Die (102) 

Substrate (104) 

Window- shaped aperture (112) 

Epoxy (134, 2 04) 
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surface includes a contact pad. A wire bond couples the contact pad to 
the drop- in heat spreader . A second surface of the drop- in heat 
spreader is attached to a printed circuit board. The drop-in heat 
spreader has a ridge around at least a portion of its circumference so 
that an area of the first planar drop- in heat spreader surface is 
greater than that of the second planar drop-in heat spreader 
surface. The IC die is mounted to the stiffener/ heat spreader with 
a first epoxy and the drop-in heat spreader is mounted to the IC 
die with a second epoxy (134, 204) . The substrate is a tape substrate. 
The stiffener/ heat spreader and drop-in heat spreader have the 
same thermal expansion coefficient. 
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outside the outer dimensional profile of the heat spreader 
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Abstract (Basic) : EP 1256980 A2 

NOVELTY - Ball grid array ( BGA ) package has a substrate (104) 
with a first and second surface, and a heat spreader (504) with 
first and second surface. The first surface of the heat „ spreader is 
attached to the second surface of the substrate. Several solder balls 
(106) are attached to the second substrate surface outside the outer 
dimensional profile of the heat spreader . 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
method of assembling a ball grid array package. 

USE - Used for integrated circuit packaging. 

ADVANTAGE - Provides a BGA package which has improved heat 
spreading capabilities and higher levels of IC electrical performance. 

DESCRIPTION OF DRAWING (S) - The drawing illustrates a cross 
sectional view of a die up BGA package with heat spreader . 

substrate (104) 
heat spreader (504) 

solder balls (106) 
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Abstract (Basic) : US 20020079572 Al 

NOVELTY - A ball grid array package comprises a substrate with 
first and second surfaces; a stiffener having first and second 
surfaces ; an integrated circuit die having first and second surfaces ; a 

heat spreader having a first surface mounted to the second die 
surface; and solder balls attached to the second substrate surface. 

DETAILED DESCRIPTION - A ball grid array ( BGA ) package 
comprises a substrate (104) having first and second surfaces; a 
stiffener (112) having a first surface and a second surface attached to 
the first substrate surface; an integrated circuit (IC) die (102) 
having a first surface mounted to the first stiffener surface and a 
second surface; a heat spreader (402) having a first surface 
mounted to the second IC die surface; and solder balls (106) attached 
to the second substrate surface. An INDEPENDENT CLAIM is included for a 
method of assembling the BGA package, comprising providing a tape 
substrate; attaching the first stiffener surface to the first substrate 
surface; mounting the IC die to the second stiffener surface; mounting 
the heat spreader to the IC die; and attaching the solder balls to 
the second substrate surface. 

USE - For packaging integrated circuit devices . 

ADVANTAGE - The inventive package has enhanced electrical and 
thermal characteristics, preferably improved heat spreading 
capabilities while also providing for high levels of IC electrical 
performance . 

DESCRIPTION OF DRAWING (S) - The figure illustrates a 
cross-sectional view of a die-up flex BGA package. 
Integrated circuit die (102) 
Substrate (104) 
Solder balls (106) 
Wire bond (108) 



Stif f ener (112) 

Contact pad (118) 
Heat spreader (402) 

pp; 36 DwgNo 4/21 
Technology Focus: 

TECHNOLOGY FOCUS - ELECTRONICS - Preferred Component: The heat 
spreader is configured to dissipate heat generated by the IC die. It 
is configured to mount to the center of the second IC die surface. The 
IC die is mounted to the first stiffener surface with an epoxy, 
preferably a silver filled epoxy. The package includes an exposed first 
surface. The heat spreader has a second surface that forms a 
portion of the exposed first surface of the package. It is internal to 
the BGA package. The solder balls are located outside an outer 
dimensional profile of the IC die. Each solder ball is coupled to the 
stiffener through a corresponding via extending through the substrate. 
At least one solder ball is coupled to a first potential. The second IC 
die surface includes a contact pad (118) . A wire bond (108) couples the 
corresponding contact pad to the second stiffener surface. The 
substrate includes a metal layer coupled to a second potential. The 
stiffener has opening (s) extending from the first stiffener surface to 
the second stiffener surface. The second IC die surface includes a 
second contact pad. A second wire bond couples the corresponding second 
contact pad to the metal layer by extending through the opening (s) in 
the stiffener. It connects to a corresponding second via that extends 
through the substrate. A metal ring is attached to the first stiffener 
surface, and improves heat dissipation from the stiffener. The 
substrate is a tape substrate or an organic substrate. Stud(s) 
corresponds to a wire bond opening in the stiffener, and bridges the 
stiffener across the corresponding wire bond opening. Preferred 
Property: An area of the second IC die surface is greater than an area 
of the first heat spreader surface. 
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Abstract (Basic) : US 20020079562 Al 

NOVELTY - An IC die (102) is mounted to the first surface of a 
substrate (104) . Solder balls (106) are attached to corresponding 
exposed contact pads provided to the second surface of the substrate. 
The first surface of a thermal connector is coupled to the exposed 
metal plane provided to the second surface of the substrate. The second 
surface of the thermal connector is configured to be coupled to a 
printed circuit board. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for an 
assembling method of a BGA package. 

USE - Enhanced die-up BGA package. 

ADVANTAGE - Provides BGA package with improved heat dissipating 
capabilities, while also providing for high levels of IC electrical 
performance . 

DESCRIPTION OF DRAWING (S) - The figure illustrates a 
cross -sectional view of a die-up flex BGA package with heat 
spreader . 

IC die (102) 

Substrate (104) 

Solder balls (106) 
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Abstract (Basic) : US 20040012928 Al 

NOVELTY - High power ball grid array includes an insulating 
layer of high thermal conductivity between a semiconductor chip and 
heat spreader . 

DETAILED DESCRIPTION - A high power ball grid array comprises: 

(a) a printed circuit board having a through hole; 

(b) connection pads on a bottom surface of the printed circuit 
board proximate the through hole; 

(c) solder balls (210) on the bottom surface of the printed 
circuit board proximate the through hole and the " connection pads; 

(d) heat spreader on a top surface of the printed circuit 
board and over the through hole, where the heat spreader includes 
an insulating layer of a high thermal conductivity; 

(e) semiconductor chip (101) mounted on the bottom surface of the 
heat spreader inside the through hole, where the semiconductor 

chip includes contact pads (201) , each contact pad electrically 
connected to a corresponding connection pad; and 

(f) passive film (230) filling the through hole and surrounding the 
semiconductor chip. 

INDEPENDENT CLAIMS are also included for the following: 

(a) a method for manufacturing a heat spreader comprising: 
forming first and second metal layers on first and second 
surfaces of an insulating layer (111) ; forming a region configured to 
attach to a semiconductor chip by patterning the first metal layer; 
cutting a first groove through the first metal layer to a first 
predetermined depth of the insulating layer; cutting a second groove 
through the second metal layer to a second predetermined depth of the 
insulating layer, where the first and second grooves are aligned; and 
forming a protection layer (115) on the first and second metal layers; 
and 

(b) a heat spreader comprising: a heat -emitting board that is 
formed by sequentially depositing a supporting ceramic layer having a 
board shape, a heat-emitting metal layer, and a protection layer; and a 



lower metal layer (12 0) formed on a bottom surface of the supporting 
ceramic layer . 

USE - Used as high power ball grid array. 

ADVANTAGE - By interposing a ceramic insulating layer between 
semiconductor chip and heat spreader , charge generation between 
semiconductor chip and heat spreader is reduced, and defects such 
as electrostatic discharge is reduced during testing and mounting of 
the package . 

DESCRIPTION OF DRAWING (S) - The figure is a sectional view of a 
high-power BGA package . 

Semiconductor chip (101) 

Heat spreader ( 110 ) 
Insulating layer (111) 
Protection layer (115) 
Lower metal layer (12 0) 
Black oxide layer (140) 

Printed circuit board (2 00) 
Contact pads (201) 
Dam (203) 

Solder balls (210) 

Passive film (230) 
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Technology Focus : 

TECHNOLOGY FOCUS - ELECTRONICS - Preferred Components: A dam (203) 
surrounds the through hole and extrudes from the bottom surface of the 
printed circuit board. 

POLYMERS - Preferred Materials : The printed circuit board 
comprises material (s) consisting of synthetic resin. 

CERAMICS AND GLASS - Preferred Materials: The printed circuit 
board comprises material (s) consisting of ceramic. The insulating layer 
consists of aluminum nitride (AlN) , beryllium oxide (BeO) , or aluminum 
oxide (A1203) . 

METALLURGY - Preferred Materials: The first and second metal layers 
consist of copper or copper alloy. The protection layer comprises 
nickel or nickel alloy. 

Preferred Method: The first and second metal layers are adhered 
to corresponding surface of the insulating layer by direct copper 
bonding, or metal brazing. The first and second metal layers are formed 
by forming a photoresist on the first metal layer, forming a mask 
pattern of the region by applying a photoprocess to the photoresist, 
and transferring the mask pattern onto the first metal layer by etching 
the first metal layer exposed by the mask pattern. The etching is 
performed by wet etching using an acid solution. The protection layer 
is formed by electrolysis plating. The cutting step is performed using 
a laser. The step of forming a region comprises forming a black oxide 
layer (140) for a junction on the surface of the first metal layer 
where the region is formed. 
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Abstract (Basic) : US 6607942 Bl 

NOVELTY - A heat spreader is applied in a semiconductor package 
by providing a heat spreader (40) having two surfaces for a 
semiconductor package, the heat spreader being provided with a 
groove (s) (42) across the heat spreader . 

DETAILED DESCRIPTION - The application of a heat spreader in a 
semiconductor package comprises providing a semiconductor die (12) ; 
providing a substrate (10) over the surface of which the 
semiconductor device is to be mounted; providing a stiff ener (23) for 
the semiconductor package; mounting the semiconductor device over 
the substrate , providing an adhesive interface for the stiffener, 
placing the stiffener in position and establishing electrical contact 
between the semiconductor device and the substrate ; providing a 
heat spreader having two surfaces. for a semiconductor package, the 

heat spreader being provided with a groove (s) across the heat 
spreader ; providing an adhesive interface for the heat spreader ; 
and placing the heat spreader over the adhesive interface to allow 
direct physical with die, thus reducing the stress on solder ball (26) 
connections between the semiconductor die and the substrate . 

An INDEPENDENT CLAIM is also included for creating a semiconductor 
package, comprising providing a semiconductor device mounting 
support having two surfaces , first points of electrical contact 
being provided in the first surface of the semiconductor device 
mounting support, second points of electrical contact being provided 
in the second surface , layer (s) of interconnected lines being 
provided in the semiconductor device mounting support on the two 
surfaces of the semiconductor device mounting support; providing a 
semiconductor device being provided with points of electrical contact 
in a first surface of the semiconductor device; positioning the 
semiconductor device above the second surface of the 
semiconductor device mounting support, the first surface of the 
semiconductor device facing the second surface of the 
semiconductor device mounting support, aligning and establishing 
contact between the points of electrical contact provided in the first 

surface , of the semiconductor device and the points of electrical 
contact provided in the second surface of the semiconductor 
device mounting support; establishing electrical continuity between the 
points of electrical contact provided in the first surface of the 



semiconductor device, and the points of electrical contact provided in 
the second surface of the semiconductor device mounting support 
by a reflow of the points of electrical contact provided in the first 

surface of the semiconductor device; providing an underfill (13) 
for the semiconductor device, leaving a second surface of the 
semiconductor device exposed; applying a first adhesive layer over 
the second surface area of the semiconductor device mounting 
support that is not being covered by the underfill; providing a 
semiconductor device stiffener having two surfaces , the stiffener 
being provided with an opening penetrating from the first to the 
second surface of the stiffener, and of size for insertion of the 
semiconductor device; positioning the stiffener over the first 
adhesive layer applied over the second surface of the 
semiconductor device mounting support, the first surface of the 
stiffener facing the first adhesive layer., the opening provided in 
the stiffener being aligned with the semiconductor device mounted on 
the second surface of the semiconductor device mounting support; 
applying a second adhesive layer over the second surface of the 
semiconductor device and the second surface of the stiffener; 
providing a heat spreader; positioning the first surface of the 
heat spreader over the surface of the second adhesive layer; 
providing the first surface of the semiconductor device mounting 
support with a solder mask, openings in the solder mask exposing the 
contact points provided in the first surface of the semiconductor 
device mounting support; inserting solder balls into the openings 
provided in the solder mask; and establishing electrical continuity 
between the solder balls inserted in the openings in the solder mask, 
and the contact points provided in the first surface of the 
semiconductor device mounting support by a process of reflow. 

USE - Used for the application of a heat spreader in a 
semiconductor package, e.g. quad flat package or ball grid array 
package . 

ADVANTAGE - The division of the heat spreader results in a 
reduction of the mechanical and thermal stress that is introduced by 
the heat spreader , into the device package ... 

DESCRIPTION OF DRAWING (S) - The figures show a cross section of the 
semiconductor package, and a top view of a heat spreader . 

Substrate (10) 

Semiconductor die (12) 

Underfill (13) 

Stiffener (23) 

Solder ball (26) 
Heat spreader (4 0) 

Groove (42) 
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Technology Focus : 

TECHNOLOGY FOCUS - ELECTRONICS - Preferred Component: The heat 
spreader is a rectangular cube having parallel two surfaces of equal 
surface area bounded by four interconnecting surfaces, a surface area 
of the interconnecting surfaces being smaller than the surface area 
of the two surfaces by an amount, the first surface of the heat 

spreader facing the semiconductor die after mounting the die in the 
semiconductor package of which the heat spreader is an integral 
part. The groove (s) comprises two intersecting grooves provided at 
distances from side boundaries of the first surface . The groove (s) 
is provided using etching or machining or punching of the first 
surface of the heat spreader . Preferred Material : The 
semiconductor device mounting support is a printed circuit board, a 
metallized structure, or a glass substrate. 
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Abstract (Basic) : US 20030084566 Al 

NOVELTY - A chip scale package is assembled by: 

(a) attaching the opposing second surface of the semiconductor 
die (20) to the paddle; and 

(b) disconnecting the paddle having the semiconductor die from 
the metallic paddle frame. The paddle serves as a heat sink (52) for 



the semiconductor die. 

USE - Assembling a chip scale package. 

ADVANTAGE - The process produces a high density semiconductor 
device with heat spreader /dissipater in easy and economic manner. 
The produced device has improved reliability. 

DESCRIPTION OF DRAWING (S) - The drawing shows a side view of a 
circuit board, which has reversibly mounted paddle-bonded 
semiconductor die with ball grid arrays and with heat spreading 
chip scale package. 

Semiconductor die (20) 
Substrate (42) 
Heat sink (52) 
pp; 8 DwgNo 4/5 
Technology Focus : 

TECHNOLOGY FOCUS - ELECTRONICS -Preferred Method: The 
semiconductor die is tested for electrical properties while the paddle 
is located between the side rails of the metallic paddle frame. The 
bond pads of semiconductor die are connected to circuits of printed 

circuit board. The semiconductor die is attached to the paddle by 
an electrically non- conductive adhesive material. The opposing second 

surface of the semiconductor die is attached to the paddle by 
electrically conductive material. Conductive bumps are provided on the 
bond pads on the active surface of the semiconductor die for 
conductive ball grid array connection to the substrate (42) . The 
bond pads on the active surface of the semiconductor die are 
connected by a conductive ball grid array connection to the 
circuits on the substrate . 

Preferred Materials: The electrically conductive material comprises 
eutectic material including gold-silicon eutectic layer. 

POLYMERS - Preferred Materials: The non- conductive material 
comprises polymer, preferably polyimide or epoxy. It can be polyimide 
tape. The electrically conductive material comprises a polymer filled 
with conductive particles 
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Abstract (Basic) : US 6505400 Bl 

NOVELTY - A semiconductor device assembly is produced by: 
providing semiconductor die having bond pads on its active surface, a 
metallic paddle frame having paddle between its side rails for 
receiving the semiconductor die, and a conductive projection on each 
bond pad for connection to a substrate ; attaching the semiconductor 
die to the paddle; and disconnecting the paddle from the paddle frame. 

DETAILED DESCRIPTION - Production of semiconductor device 
assembly involves: providing a semiconductor die (20) having an 
active surface with bond pads (32) and an opposing second surface 
, a metallic paddle frame (12) having paddle (22) between its left and 
right side rails (14, 16) for receiving the semiconductor die, and a 
conductive projection on each bond pad for connection to substrate ; 
attaching the second surface of the semiconductor die to the 
paddle; and disconnecting the paddle with attached semiconductor die 
from the metallic paddle frame. 

USE - The method is for assembling a semiconductor device, e.g. 
f lip-chip-on-board for connection to the substrate , i.e. printed 
circuit board (claimed) . 

ADVANTAGE - The invented method produces improved and high -density 
semiconductor assemblies with enhanced reliability, ease of 
production, and reduced production costs. Current methods of lead frame 
production may be used to produce the paddle frame metal strip. The 
heat sink/ spreader /dissipater provides better temperature control 
and increased reliability of the assembly. No additional 
specially-designed equipment is required. 

DESCRIPTION OF DRAWING (S) - The figure is a plan view of a paddle 
frame and attached semiconductor dice. 

Paddle frame (12) 

Side rails (14, 16) 
Semiconductor die (2 0) 

Paddle (22) 

Bond pads (32) 
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Technology Focus : 

TECHNOLOGY FOCUS - ELECTRONICS - Preferred Method: The method also 
involves testing electrical properties of semiconductor die while the 
paddle is between the side rails. The bond pads are connected to the 
circuits of the printed circuit board. The semiconductor die is 
attached to the paddle by non-conductive adhesive material. The second 
end of semiconductor die is attached to the paddle by a conductive 
material. The method also involves providing conductive bumps on the 
bond pads of the semiconductor die for conductive ball - grid -array 
connection to the substrate . 

POLYMERS - Preferred Material: The non- conductive material 
comprises polymer, polyimide, epoxy, or polyimide tape. The conductive 
material may be a polymer filled with conductive particles. 

INORGANIC CHEMISTRY - Preferred Material: The conductive material 
is a gold-silicon eutectic layer 
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Abstract (Basic) : WO 200434433 A2 

NOVELTY - A mult i -package module comprises stacked lower and upper 
packages (400, 500) containing a die (414, 514) attached to a 
substrate . The upper package is inverted and the substrates (412, 
512) are interconnected by wire bonding. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
method for making a multipackage module comprising placing over the 
first package an inverted second package including at least one die on 
a second package substrate , and forming wire bond z- interconnects 
between the substrates . 

USE - For building computers, portable telecommunications device, 
mobile communication devices, and consumer and industrial electronic 
devices (claimed) . 

ADVANTAGE - The invention provides excellent manuf acturability , 
high design flexibility, and low cost stack package module having a low 
profile and small footprint . 

DESCRIPTION OF DRAWING (S) - The figure shows a diagrammatic sketch 
in a sectional view of a multi -package module. 



Lower and upper packages (400, 500) 

Substrates (412, 512) 
Die (414, 514) 
Wire bond (416, 516) 
Upper surface (419, 519) 
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Technology Focus : 

TECHNOLOGY FOCUS - ELECTRONICS - Preferred Component: At least one 
package has wire bond (416, 516) interconnect of the die with the 
substrate . The package is fully encapsulated, a ball grid array 
package, a land grid array package, or flip chip interconnect of the 
die with the substrate . The upper package includes a bump chip 
carrier type substrate . The module further includes a heat 
spreader , an electromagnetic shield for at least one package, and a 



third stacked package. The first package comprises an unsingulated 
strip of packages. A curable adhesive is applied on an upper surface 
(419, 519) of the first substrate . The second package is inverted 
and placed on the adhesive. 
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Abstract (Basic) : US 20030201525 Al 

NOVELTY - A semiconductor device, e.g. ball - grid -array 
package -type semiconductor device, comprises a semiconductor die 
(12a, 12b) mounted on a support substrate (14) . Standoff (s) (16) is 
provided on first surface of semiconductor die. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

(a) a semiconductor die package comprising a semiconductor 
device disposed within an encapsulating material (15) ; 

(b) a mold tool for fabricating a semiconductor die package, 
comprising a molding chamber defined between a pair of molding plates, 



with each molding plate having an inner surface provided with standoff 
having a height effective to contact a surface of a die positioned 
within the molding chamber and to restrict vertical movement of the die 
within the molding chamber during an . encapsulation, process ; 

(c) a method of fabricating a semiconductor device by providing a 
substrate and a semiconductor die, forming a standoff on first 

surface of the die, and mounting the second surface of the die on 
first surface of the substrate ; and 

(d) a method of fabricating a semiconductor die package by 
positioning a die/ substrate unit within a molding chamber of a mold 
tool, and introducing molding compound into the molding chamber. 

USE - For use as ball - grid -array package-type semiconductor 
device . 

ADVANTAGE - The provision of standoffs facilitates formation of die 
package by preventing the tape substrate from bending during 
encapsulation. 

DESCRIPTION OF DRAWING (S) - The figure is a cross-sectional, side 
elevational view of an encapsulated die package. 
Semiconductor die ( 12a , 12b) 
Support substrate (14) 
Encapsulating material (15) 
Standoffs (16) 
Conductive balls (26) 
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Technology Focus : 

TECHNOLOGY FOCUS - ELECTRONICS - Preferred Parameters : When the die 
is positioned in a mold cavity between two mold plates, the height of 
the standoff is sufficient to maintain the die in centralized and 
planar orientation within the mold cavity during encapsulation process. 

Preferred Components: The standoff is cylindrical, conical, square, 
rectangular, spherical, hemispherical, or tubular. It comprises graphic 
design, e.g. number, letter, and/or logo; a decal; or a pre-formed 
structure mounted on the die surface with an adhesive paste or 
double-sided adhesive tape. The standoff may be a dam including a heat 
sink disposed on die surface. A heat sink may be disposed on die 
surface adjacent the standoff. Conductive balls (26) are disposed on 
the second surface of die in a ball grid array. The conductive 
balls comprise solder, electrically conductive polymer, conductive 
epoxy, or conductor-filled epoxy. 

Preferred Method: Formation of standoff includes screen-printing, 
stenciling, coating, masking, stamping, heat -stamping, spray coating, 
or direct spreading a material on die .surface. The standoff may be 
formed by dispensing flowable material in the die using a liquid 
capillary, and allowing the flowable material to solidify. The standoff 
can also be formed by electroplating or anodizing process , or by 
injecting molding, extrusion, blow molding, compression molding, 
transfer molding, or thermof orming a plastic material. 

METALLURGY - Preferred Materials: The standoff may be made of 
thermally conductive material, e.g. aluminum, gold, silver, or 
preferably copper foil. 

POLYMERS - Preferred Materials: The standoff is made of flexible, 
thermoplastic or thermoset material, e.g. acrylic, polyamide, 
polyethylene terephthalate , polyethylene , polypropylene , polystyrene , 
polyvinyl chloride resin, polycarbonate, polyurethane, or Novolak epoxy 
resin. The support substrate is made of flexible polyimide tape, 
bismaleimide triazine resin, FR-4 laminate, FR-5 laminate, ceramic, 
metal-clad fiberboard, or metal leadframe. 
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Abstract (Basic) : US 20030210533 Al 

NOVELTY - A multichip package (100) comprises a tape (116) attached 
to a first chip (106) and includes a conductive material layer. 
DETAILED DESCRIPTION - A multichip package (MCP) comprises: 

(a) a package substrate (102) including bond fingers formed on a 
first set of its opposite sides; 

(b) a first chip overlying the substrate and including first bond 
pads formed adjacent the bond fingers of the substrate ; 

(c) a tape attached to the first chip and including a conductive 
material layer; and 

(d) a second chip (12 0) attached to the tape and including second 
bond pads formed adjacent the bond fingers of the substrate . 

The bond pads of the first and second chips are electrically 
connected to the bond fingers of the substrate . 

USE - Used to produce miniaturized and lightweight electronic 
products . 

ADVANTAGE - Improved heat spread characteristics in which heat 
generated in a chip is not trapped and is smoothly spread so the 
thermal performance of the MCP is improved. 

DESCRIPTION OF DRAWING (S) - The figure is a cross-section 
explaining the effect of MCP. 

Multichip package (100) 

Package substrate ( 102 ) 

First chip (106) 

Ground bonding portion (112) 

Tape (116) 

Second chip (120) 

Epoxy molding compound (12 6) 
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Technology Focus : 

TECHNOLOGY FOCUS - POLYMERS - Preferred Component: The MCP 
comprises an epoxy molding compound (126) covering the first chip, tape 
and second chip. 

ELECTRONICS - Preferred Component: The MCP comprises a ground 
bonding portion (112) on a second set of opposite sides of the 
substrate and coupled to the tape. A conductive wire electrically 
connects the bond pads of the first and second chips to the bond finger 
of the substrate . The package substrate is a ball grid array 
substrate . The tape is attached to the surface of the first chip 
excluding an area of the bond pads, it includes a first adhesive layer, 
conductive material layer and a second adhesive layer which are 
sequentially stacked. The first and second adhesive layers include 
conductive particles to improve heat spread . The tape includes a 
molding improving hole to alleviate thermal stress and to improve a 
molding property in a molding process. It extends from an edge of the 
first chip and attaches to the surface of the substrate including 
the ground bonding portion. The tape runs along a center axis of the 
first chip. 

Preferred Dimension: The first and second adhesive layers each have 
a thickness of 5-50 microns. The conductive material layer has a 
thickness of 50-120 microns. 

INORGANIC CHEMISTRY - Preferred Material: The particles are silver 
particles. The conductive material layer is an aluminum layer, a copper 
layer and/or a composite layer including the copper layer and a heat 
transfer improving layer formed on the copper layer. 

ORGANIC CHEMISTRY - Preferred Material: The heat transfer improving 



layer is a carbon layer or composite layer including carbon 
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Thermally enhanced plastic ball grid array package for semiconductor 
industry, comprises heat sink having heat spreader stand-off 

sections with lower section the forms physical interface between heat 
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Abstract (Basic) : US 20030197195 Al 

NOVELTY - A thermally enhanced plastic ball grid array package 
comprises heat sink for mounting over a surface of substrate of the 
package. The heat sink comprises horizontal section being parallel with 

substrate over which heat spreader is mounted; and heat 
spreader stand-off sections extending from perimeter of horizontal 
section. A lower section of heat spreader stand-off sections forms 
physical interface (42) between heat spreader and substrate . 

DETAILED DESCRIPTION - A thermally enhanced plastic ball grid 
array (PBGA) package comprises a heat sink for mounting over a surface 
of a substrate of the PBGA package. The heat sink comprises a 
horizontal section being parallel with a substrate over which the 
heat spreader is mounted, the horizontal section having a perimeter; 
and heat spreader stand-off sections extending from the perimeter 
of the horizontal section. A lower section of the heat spreader 
stand-off sections forms a physical interface between the heat 
spreader and the substrate over which the heat spreader is 



mounted. Each of the heat spreader standoff sections comprises an 
upper section connected with the horizontal section of the spreader 
under an angle; a center section connected with the upper section in a 
plane of the upper section; and a lower section connected with the 
center section of the heat spreader standoff section. Each lower 
section of each of the heat spreader standoff sections comprises a 
first horizontal section being parallel with the surface of the 
substrate . The first horizontal section is connected with the lower 
section of the heat spreader stand-off section. A U-shaped 
extension is connected with the first horizontal section, with a lower 
side of the U-shaped extrusion facing the substrate , with two 
retaining sides of the extrusion interfacing with the surface of the 
substrate under an angle, with at least one opening having been 
created through the lower side of the U-shaped extrusion. A second 
horizontal section is connected to the U-shaped extrusion. 

An INDEPENDENT CLAIM is also included for packaging a 
semiconductor device, forming PBGA package, comprising providing a 
semiconductor device mounting support having a first and a second 
surface , the semiconductor device mounting support having been 
provided with interconnect traces and at least one metal pad; mounting 
at least one semiconductor device over the second surface of the 
semiconductor device mounting support; connecting the at least one 
semiconductor device in a face upward position by facing an active 
surface of the at least one semiconductor device away from the 
semiconductor device mounting support, using interconnect wires 
between the interconnect traces provided in the semiconductor device 
mounting support and contact points provided in an active surface of 
the semiconductor device; and positioning a heat spreader over 
the surface of the substrate . 

USE - For semiconductor industry. 

ADVANTAGE - The invention has low parasitic inductance, low cost, 
and does not require a redesign of the substrate over which the die 
is mounted while meeting conventional manufacturing standards. 

DESCRIPTION OF DRAWING (S) - The figure is a cross - sectional view of 
a PBGA package . 

Physical interface (4 2 ) 

pp; 16 DwgNo 2 A/ 5 
Technology Focus : 

TECHNOLOGY FOCUS - ELECTRONICS - Preferred Component: The package 
additionally comprises a substrate having a first and a second 
surface , at least one metal pad having been provided over the second 

surface of the substrate , and at least one semiconductor device 
having been mounted and interconnected over the second surface of 
the substrate . The heat spreader has been positioned over the 
second surface of the substrate . The metal pad has been aligned 
with at least one opening created through the lower side of the 
U-shaped extrusion. It has been inserted into the opening created 
through the lower side of the U-shaped extrusion. At least one supply 
of thermally conductive epoxy is provided over the surface of the metal 
pad, thus at least overlying the lower side of the U-shaped extrusion 
with a layer of the thermally conductive epoxy. A stud bump is provided 
over the surface of the at least one metal pad having been aligned with 
the at least one opening created through the lower side of the U-shaped 
extrusion . 

Preferred Method: The method additionally comprises curing the mold 
compound and the thermally conductive epoxy. 

METALLURGY - Preferred Component: The metal pad comprises copper 
(Cu) . The stud bump comprises gold or Cu. The metal pad serves as 
ground pad. The spreader comprises solder 
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Anchoring heat spreader of plastic ball grid array package to 
underlying substrate surface involves aligning anchor posts over 
substrate surface with openings provided through contact surface of 
stand-off features of heat spreader 
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Abstract (Basic) : US 20030138994 Al 

NOVELTY - Heat spreader (14) of plastic ball grid array 
(PBGA) package (10) is anchored to an underlying substrate (12) 
surface by aligning anchor posts over the substrate surface with 
openings provided through a contact surface of stand-off features (38) 
of the heat spreader . 

DETAILED DESCRIPTION - Anchoring heat spreader of plastic ball 
grid array package to un underlying substrate surface of the PBGA 
package involves providing a substrate for a PBGA package, where the 
substrate has been provided with heat spreader anchor posts over 
the substrate surface where the heat spreader anchor posts are 
separated by a first distance; providing a heat spreader for a 
PBGA package, where the heat spreader comprises a horizontal 
portion parallel with the substrate surface, heat spreader 
stand-off features having a contact surface that provide contact 
between the heat spreader and the substrate , and the contact 
surface of the heat spreader stand-off features have been provided 
with openings; aligning the anchor posts over the surface of the 



substrate with openings provided through the contact surface provided 
through the contact surf ace . of . stand-off features. of the heat 
spreader ; and inserting the anchor post provided over the surface of 
the substrate into the openings provided through the contact surfaces 
of the stand-off features of the heat - spreader , creating anchor 
posts protruding through the opening provided through the contact 
surfaces . 

An INDEPENDENT CLAIM is also included for a method for creating a 
PBGA package . 

USE - For anchoring a heat spreader of a PBGA package to the 
underlying substrate surface of the PBGA package. 

ADVANTAGE - The invented method allows for quick and reliable 
positioning and anchoring of the heat spreader over the substrate 
surface of the package. 

DESCRIPTION OF DRAWING (S) - The figure shows a first flow of 
creating a PBGA package. 

PBGA) package (10) 
Substrate (12) 
Heat spreader (14) 

Addition layer (37) 

Stand-off features (38) 

pp; 16 DwgNo 7g/8 
Technology Focus : 

TECHNOLOGY FOCUS - ELECTRONICS - Preferred Component: The anchor 
posts comprise deposits of thermally and electrically conductive 
material . 

Preferred Method: A layer of electrically and thermally conductive 
material is deposited over the anchor posts protruding through the 
openings provided through the contact surfaces to include a surface 
area of the heat spreader surrounding the openings provided through 
the contact surfaces. The deposited layer of electrically and thermally 
conductive material is deposited. 

POLYMERS - Preferred Material: The anchor posts are made of epoxy 
to which traces of silver have been added and solder paste and a solid 
metal. The electrically conductive material comprises epoxy to which 
traces of silver have been added 
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Abstract (Basic) : US 6534859 Bl 

NOVELTY - Packaging of semiconductor device comprises mounting a 
semiconductor device over a mounting support, forming an internal mold 
cap over the device with an opening, forming an external mold cap 
surrounding the internal mold cap with a cavity separating the external 
cap from the internal cap, dispensing thermally conductive epoxy in the 
opening and the cavity and placing a- heat spreader . 

DETAILED DESCRIPTION - Packaging of semiconductor device 
comprises providing Front -Of -Line processing of semiconductor 
device (s) mounted on a mounting support. An external layer of mold 
compound with a first height is created over a second surface of 
the mounting support. It is created in a closed loop form at the 
periphery of the mounting support. The external layer of mold compound 
is kept out from the semiconductor device and interconnect wires (46, 
48) to the semiconductor device. An internal layer of mold compound 
with a second height is created over the second surface of the 
support overlying and surrounding the semiconductor device . 
Opening (s) provided in the internal layer of mold compound further 
encases the semiconductor device and the interconnect wires to the 
semiconductor device in the internal layer of the mold compound. A 
cavity is provided between the internal and external layers of the mold 
compound. The second height is lower than the first height. 
External surfaces of the external layer of mold compound intersect 
the mounting support under an angle. Layers of thermally conductive 
epoxy (58) are dispensed in the opening and in the cavity. A heat 
spreader ( 60 ) is provided over the surface of the external layer of 
the mold compound for converting the internal layer into an internal 
mold cap (80) and the external layer into an external mold cap (56, 
82) . A first surface of the heat spreader faces the 
semiconductor device and has protrusion (s ) aligned with the 
semiconductor device. The mold compound is cured concurrent with 
curing the thermally conductive epoxy. 

An INDEPENDENT CLAIM is also included for a semiconductor device 
package comprising a semiconductor device mounting support, an 
external layer of mold compound, an internal layer of mold compound, 
layers of thermally conductive epoxy and a heat spreader . The 
mold compound is cured at the same time as the thermally conductive 
epoxy . 

USE - The invention is used for packaging a semiconductor device 
(claimed) , particularly a PGBA package. 

ADVANTAGE - The invention has improved thermal performance and 
enhanced electrical performance. 

DESCRIPTION OF DRAWING (S) - The figures show a cross section after 
positioning a heat spreader and a top view of the package during 



formation of internal and external mold caps . 
Interconnect wires (46, 48) 
Contact balls (50) 
External mold cap (56, 82) 
Conductive epoxy (58) 

Heat spreader (60) 
Internal mold cap (80) 
pp; 14 DwgNo 5, 10a/10 
Technology Focus : 

TECHNOLOGY FOCUS - ELECTRONICS - Preferred Components: The external 
layer is used as dam during the dispensing of the thermally conductive 
epoxy layers. 

Preferred Method: An end-of-line processing is provided by 
connecting contact balls (50) to the first surface of 
semiconductor device, and completing creation of the plastic ball 
grid array (PGBA) package. A ground plane surrounding the 
semiconductor device is formed by filling the cavity with an 
electrically conductive epoxy. An electromagnetic interference shield 
is formed by filling the cavity with an electrically conductive epoxy. 

POLYMERS - Preferred Materials: The heat spreader comprises a 
thermally conductive epoxy. 
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Abstract (Basic) : US 20020053731 Al 

NOVELTY - A second heat spreader (304) is fitted tightly into 
the opening (306) of a first heat spreader (302) . The second heat 
spreader is thinner than the first heat spreader , and the lower 
surfaces of both heat spreaders are coplanar. A substrate (310) 
is located on the upper surface of the first heat spreader , 
wherein the opening of the first heat spreader is exposed. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
semiconductor package . 

USE - For semiconductor packages , such as BGA package . 
ADVANTAGE - Provides heat spreader substrate structure that 
reduces thickness of packaging. 

DESCRIPTION OF DRAWING (S) - The figure is a schematic 
cross-sectional view of a semiconductor in a packaging process. 
First heat spreader (302) 
Second heat spreader (304) 
Opening (306) 

Substrate (310) 
pp; 10 DwgNo 3/11 
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Abstract (Basic) : US 20020009826 Al 

NOVELTY - A substrate , e.g. cavity-down plastic ball - grid 
-array (CD-PBGA) substrate , having organic substrate (62) and heat 

spreader (64) is manufactured by forming a cavity (66) in a middle 
region of an organic substrate , and sequentially performing first 
surface -pre- treatment , second surface -pre -treatment , first 
stencil -printing, curing and first thermal lamination. 

DETAILED DESCRIPTION - Manufacture of a substrate , e.g. CD-PBGA 
substrate , having organic substrate and heat spreader includes 
forming a cavity in middle region of the organic substrate , and 
sequentially performing (i) a first surface pre-treating process to 
form a first oxide layer, (ii) a second surface pre-treating 
process to form a second oxide layer, (iii) a first stencil -printing 
process to form a liquid-type adhesive layer, (iv) a first curing 
process to reduce lamination fluidity of adhesive layer and (v) a first 
thermal -laminating process to bond the first oxide layer to the 
laminating side of heat spreader , The organic, , substrate comprises 
conductive pads, first copper layer and conductive vias . The first 
copper layer and the vias act to electrically connect the conductive 
pads. The heat spreader is made of copper alloys and comprises a 
laminating side and a heat - spreading side. The first oxide layer 
is formed on surface of the first copper layer and increases the 
adhesion of organic substrate surface . The second oxide layer is 
formed on the laminating side of heat spreader and increases the 
adhesion of heat spreader . The adhesive layer is formed outside of 
a predetermined area on the second layer. The size and the position of 
predetermined area correspond to organic substrate cavity that is 
arranged to receive an integrated circuit ( IC ) die . 

USE - The method is used for manufacturing a substrate useful in 
packaging a semiconductor device, e.g. CD-PBGA substrate for ball 
grid array ( BGA ) packaging. 

ADVANTAGE - The method is simple, and production costs are reduced. 
The efficiency and reliability of the product are improved. 

DESCRIPTION OF DRAWING (S) - The figure shows the CD-PBGA substrate 

Organic substrate (62) 
Heat spreader (64) 

Cavity (66) 
IC die (68) 

Buffer layer (92) 

Heat-dissipating pads (94) 

pp; 17 DwgNo 5/15 
Technology Focus : 

TECHNOLOGY FOCUS - ELECTRONICS - Preferred Method: Nickel/gold 
plating is carried out after thermal lamination to form a nickel layer 
on conductive pads and a gold layer on nickel layer. A second 
stencil-printing is conducted form a buffer layer (92) in predetermined 
area of heat spreader , and a second curing process is performed to 
solidify the buffer layer. The buffer layer increases the adhesion of 
IC die to heat spreader at high temperature . 

The second stencil -printing is conducted between second 
surface pre- treatment and first stencil -printing . Heat -dissipating 
pads (94) are positioned in the buffer layer to transmit heat generated 
by the IC die (68) to the heat spreader . The heat -dissipating 



pads cover 0-90% of the surface of predetermined area. They are formed 
from nickel and gold layers deposited on the heat spreader . A third 
stencil -printing is performed to form a passivation layer on the heat 
- spreading side of the heat spreader , and a third curing process 
is performed to solidify the passivation layer. 

The third stencil -printing is performed between second surface 
pre- treatment and first stencil -printing . A thermal treatment is 
performed between first surface pre-treatment and thermal 
lamination to remove moisture in the organic substrate and to shrink 
the organic substrate to control substrate warpage after thermal 
lamination. The thermal treatment may be performed after thermal 
lamination to cure the adhesive layer and to adjust warpage of 
substrate . 

Preferred Components: The buffer layer comprises black ink layer, 
and the passivation layer comprises liquid ink layer. The organic 
substrate also includes second copper layer(s). 
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Abstract (Basic) : US 6326700 Bl 

NOVELTY - A low-profile semiconductor device has a substrate , a 
semiconductor die, gold wires and solder balls or lumps, and two 
encapsulants . The second encapsulant is formed over the conductive 
traces of the substrate to encapsulate the conductive traces, gold 
wires, a hole, and solder balls or lumps with bottom ends exposed to or 
flush with a bottom surface of the second encapsulant. 

DETAILED DESCRIPTION - A low-profile semiconductor device 
comprises a substrate (41) , a semiconductor die (40) , gold wires 
and solder balls or lumps, and two encapsulants. The substrate has a 
base layer and conductive traces formed on the base layer. The base 
layer is formed with at least a hole. The semiconductor die has an 
active surface and an opposing inactive surface. It is mounted on the 
base layer of the substrate via the active surface. The gold wires 
pass through the hole in the substrate for electrically coupling the 
semiconductor die to the conductive traces on the substrate . The 
solder balls or lumps are arranged on terminals of the conductive 
traces for electrically connecting the semiconductor die to external 
devices. The first encapsulant is formed on the substrate to 
encapsulate the semiconductor die. The second encapsulant is formed 
over the conductive traces of the substrate to encapsulate the 
conductive traces, the gold wires, and the hole. It is also formed to 
encapsulate solder balls or lumps with bottom ends exposed to and flush 
with the bottom surface of the second encapsulant. An INDEPENDENT 
CLAIM is also included for a method of manufacturing a low-profile 
semiconductor device. 

USE - As low-profile semiconductor device, e.g. ball grid 
array devices. 

ADVANTAGE - The device has a reduced overall thickness. It 
eliminates warpage of the device such that the occurrence of 
delamination between the semiconductor die and the substrate can be 
effectively prevented. It can improve the accuracy of testing of 
electrical performance. It can be electrically connected to an external 
device in a quality-assured way than the prior art. The substrate of 
the device needs not to be coated with solder mask, thus reducing the 
cost for making the substrate . 

DESCRIPTION OF DRAWING (S) - The figure is a cross- sectional view of 
a semiconductor device. 

semiconductor die (4 0) 
substrate (41) 
upper encapsulant (43) 
heat spreader (46) 
top surface (430) 
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Technology Focus : 

TECHNOLOGY FOCUS - ELECTRONICS - Preferred Method: The lumps formed 
by printing or plating methods. The inactive surface of the 
semiconductor die is exposed to top surface (430) of the upper 
encapsulant (43) or covered by the upper encapsulant. The substrate 
is formed with two holes parallelly arranged or with four holes in a 
rectangular arrangement. A heat spreader (46) is attached to the 
inactive surface of the semiconductor die or to the base layer of the 

substrate and formed with an opening for the semiconductor die to 
be received. The method also includes grinding the second encapsulant 
and solder balls or lumps to reduce the thickness of the second 
encapsulant and the heights of the solder balls or lumps, subsequent to 
the formation of the second encapsulant. The gold wires are 
pre-encapsulated with encapsulating resin to hermetically seal the gold 
wires, subsequent to the step of electrically coupling the 



semiconductor die to the conductive traces of the substrate via the 
gold wires. 

INORGANIC CHEMISTRY - Preferred Material : The lumps are made of 
copper, aluminum, c copper alloy, aluminum alloy, or tin/lead alloy 
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Abstract (Basic) : TW 413874 A 

NOVELTY - There is disclosed a BGA semiconductor package having 
exposed heat dissipation layer and its manufacturing method. A 
substrate having a first surface and a second surface is 
provided and at least one die is adhered to the first surface , so 
that the die is electrically connected to the conductive trace formed 
on the first surface of the substrate via solder wires or solder 
balls. Then, a packaging resin is used to encapsulate the die and the 
first surface of at least part of the substrate . Next, there are 
conductive solder balls and heat solder balls arranged in an array 
manner and formed on the second surface of the substrate by 
soldering, so that the conductive solder balls are electrically 
connected to the conductive trace of the substrate via passing 
through the conductive through holes of the substrate , and the heat 
solder balls are thermally connected to the die via passing through the 
heat through holes of the substrate . A heat dissipation layer is 
spread on the area of the second surface of the substrate 
disposed with the heat solder balls, so as to integrally connect the 
heat solder balls to form a heat dissipation structure. Accordingly, 
the heat dissipation area and the exposed surface area are greatly 
increased, thereby effectively increasing the heat dissipation 



efficiency of semiconductor packages without changing the 
manufacturing process and apparatus. Thus, manufacturing cost is low. 
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Heat spreader for a ball and grid array package with a chip attached 
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Abstract (Basic) : US 6163458 A 

NOVELTY - The heat spreader for a ball and grid array package 
with a chip attached to a first surface of a substrate by 
adhesives uses a substrate with two surfaces with solder balls formed 
on it and soldered to another device. A chip (30) is attached in the 
cavity (12) in the first surface by adhesive. A heat spreader 
covers the chip, with a protuberance formed on the heat spreader 
contacting the chip. 

USE - As a heat spreader for a ball and grid array package with 
a chip attached to a 1st surface of a substrate by adhesives. 

ADVANTAGE - Protuberances on the heat spreader contacts the 
chip to enhance the heat dissipation effect of the chip. 

DESCRIPTION OF DRAWING (S) - The drawing shows a cross sectional 
view of the ball grid array packaged device . 

the chip (30) 

the cavity (12) 
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Abstract (Basic) : US 6032355 A 

NOVELTY - A thermal conductive structure is formed on a PCB 
comprises forming a heat spreader (402) having an embossed pattern 
formed on its surface, after which an adhesive glue layer (404) is 
attached to the heat spreader . A surface metallic layer (406) is 
attached to the heat spreader and the glue layer, in which a 
portion of its layer is in direct contact with the heat spreader . 

DETAILED DESCRIPTION - A method of manufacturing a thermal 
conductive structure on a PCB , comprises (a) attaching a heat 
spreader formed on the PCB ; (b) forming a first embossed pattern 
on a portion of the surface of the heat spreader ; (c) forming a 
second embossed pattern on the edge portion of the surface of the 
heat spreader ; (d) forming an adhesive glue layer to the heat 
spreader ; (e) attaching a surface metallic layer to the heat 
spreader and the adhesive glue layer, where a portion of the surface 
metallic layer is in direct contact or almost direct contact with the 
first and the second embossed portions of the heat spreader ; and 
(g) mounting an external heat sink (514) on top of the surface 
metallic layer where corresponding to the second embossed pattern of 
the edge of the heat spreader . 

USE - The method is used for forming a thermal conductive structure 
on a PCB . The thermal conductive structure can also be applied to 
ball grid array packages, chip scale packages and mult i -chip 
modules . 

ADVANTAGE - The thermal conductive path dissipating heat is reduced 
considerably and the resulting heat dissipation is very much faster. 
Since no extra material is required for forming these structures and 
the method of fabrication is quite simple, the structure can be 
mass-produced at a very low cost. 

DESCRIPTION OF DRAWING (S) - The figure shows a cross - sectional view 
showing a package structure having an additional external heat sink. 
Heat spreader (402) 

Adhesive glue layer (404) 



Surface metallic layer (406) 

Heat sink (514) 
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TECHNOLOGY FOCUS - ELECTRONICS - Preferred Method: The method 
further includes attaching a silicon chip to a chip mount pad region on 
the top surface of the surface metallic layer, where corresponding to 
the embossed pattern of the heat spreader . Preferred Steps: The 
step of forming an embossed pattern on the metallic heat spreader 
further includes using photolithographic and etching methods to form a 
number of through holes before using the same method to form the 
embossed pattern on its surface. The step of attaching the surface 
metallic layer on the heat spreader includes using vacuum pressure 
and/or a hot adhesive glue. 

METALLURGY - Preferred Heat Spreader : The heat spreader is 
formed from a material that includes a metallic layer. 

CERAMICS AND GLASS - Preferred Heat Spreader : The heat 
spreader is also formed from a material that includes a ceramic layer. 

POLYMERS - Preferred Heat Spreader : The heat spreader could 
also be formed from a material that includes a polymer layer. 
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